1. mmcom-r^mvj^^ 

[0 0 0 1] 
[0 0 0 2] 

-DtVX. S#cD|ifflBS^mbT^^T@«(^«i5^^»Abfctt> 

-r^^& (ex vivo m) ^m^o coysm^m^^xTy'y iyy ' y'y^^-- 

i^(DfeC)-^(^^?i^^ae^lS^^*A^ (in vivo ^i) X$>K). m^it HIV 
(t h^5S^^'>^>'V:^) <^^^SK (env) ^ gag jt{5^(^— fP^?ifl^J^Ay 
^ ^ - ^ H I V t;:S#-r :i ^: T'cC e> tiT (/ i § o 

[0 0 0 3] 
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j^.-vmnx\.^^rzit)\z.. m^om^i'^mx^it^^ )V7.^C7^-^^K)^< 

[0 0 0 4] 
[0 0 0 5] 
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[0 0 0 6] 

fd4g(::Mi^t-^4^-^.V3>?i^^^ (epigenetic) ^mz^-DXm 

[0 0 0 7] 

\zm±i^nt:mz.. x>A>-9— cDf^ffl^Pi$-r^?g'tt-^*^» 75:43, x>a 

[0 0 0 8] 

i>:i(D^yxu-i^-\z^'Dxm^nrcmmtm^(Dm^^(^mm''hn^ 
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[0 0 0 9] 

•J )3 t:>jte^JSO$«JtM{u7j>^^#^nfc cHS4 >r >X l/-i$7-T$)So 
:to-_-^r>xaifn.?i'^^;i/7. (moloney-murine leukemia virus : MoMLV) 

ics*t-§ 1/ h D -^-r ;i/x^i7^-tc^A$n^ chs4 -f >x 

[0 0 10] 
[0 0 11] 

575 jteT>C^C75S(?)ttt> -(y7.v-^-thx(D^m.m^w^'t^^\^^ X> 

y p ^_ ^ _ f^(7)i^-M.Wm ^» L T# >^ -> H Cf^ffl 
^WT^o ^fc. ^-7^))V7.)VyT'^—^'^y'^^-'^— (Ars insulator : 
ArsI)(iffi^^ATa^(^S©«(^^^^Tflll< Z.t.ifi^^riX^^^tcmz. 

n^o Arsi (D^mum^m-^m(DMmmm\z.^t. 

[0 0 12] 
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^&^(D-(>7.U-^-<DWmtm^tlX\^^rct)^^ ArsI ©iait-r k>'>>^^ 

^v^T ArsI ^i^^uyiy>^'^m<mi^^hx^^^t^z'D^^x^m^n 

V^o Mt:iiiffi^^feX^©^^ifTEi4Mia (embryo stem cell : ES ») 
ag^nTV^^:0^\ -€-(7)ESmtCfe?J*/i'^;fe^-r>X^-^-«ArsI (D^ 

[0 0 13] 

v'>^'^iniM-r^fc5e)tc. p7-7ujux;i/7t^— tfs^itcD-r >::^l/-^- 
[0 0 14] 

mi^t. ArsI ^'^tr':7-r;l/X^^^-<^^it^^bfc1t^0Tfe§o 
0 2«> SA^tlfc ArsI (7)PCR {Cj^^^fcB^&^b^-^*'^'^^'' ■ 
|1I3«, ArsI :gr^t^l/>5^':7-1';^X^^^-^^AbrcHL-60TO^-^^'i' 
EGFP ^iJ^^bTt FACSMt/rc^t^ h^^^AT^^c 

^ia-tJ-r l/>'>>^t^?Si4(^^Bt^<t^^ EGFP 5^5i%-T:^bfc^^^-7ir*^o 
^5«, ArsI ^'^tJl/>5^r:7-r;i/X^^a^-^^AbfcHL-60«lC^t-t 
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me\t. ArsI X^icHS4 ^^tf MoMLV iJ'-^SAbfc HL-60 ^3^(3:^ 
^t?) EGFP ^i^^^bfcFACS ^t>ffcDt:7. h^:7*^ATS^o 

0 7 |j:. ArsI X\t cHS4 ^^tf MoMLV ^^^-^mALTz. HL-60 IfflflStC^B 
tt^tali-'f I/>'»^^?S't4<^W^<t^^ EGFP ^?I%T*bfc^~^ y'T-^^o 

0 8 ji. r^n^^ b HL-60 mm(D ^ □ - ^it ■orc^'^yr^&^o 

[0 0 15] 

y^^^^^ (ArsI) l/>5^':7<;V7.-^^^-^343l'^T-y--r l/>'»^' 
^7jfv->3>^i^l::]S^tS-r.*#^^Wl-^^o ^(Dmi(DTz^\Z. ArsI ^ 

(^n^'n> HR/A+, HR/A-) ^^n^nmm\^rco ^\zn>hn-j\^-< 

(HR/cHG) felt^bfco Vit^-^-mf^=^t.\.X\X. /W^/D-^^v' 
>imi*'fK^i{Sii^tfem7^Sa« (Enhanced green fluorescence 
protein : EGFP) <i:©B!S^itl5^ (HygEGFP) ^iS^bfco 
[0 0 16] 

HL-60 m^^fflV^T ArsI ;;?^^it-r l/>v>^lCR(^T^W^^Wbfc^ 31 5, 
HR/cHG (n>ha-;i--<^^-) ^ HR/A+ (-fe >X:^[S]^i7 (^43V^T 
(j:EGFPCD^ii^i^B$6^UgTL.fc5{»^% -';^> HR/A- (7>5=-fe>>^:^l^^^ 
^-) (c4ol^T« EGFP CD^ii^lJtMrsl^abTmJt^nTV^fCo J;oT 
ArsI (D^a+^-f l/>v>^'5?i^^^T>^ir>X^[^®«^t::(7)^^I^^J^ J: 

oT^i^'fe#'i4«L.'^''^^-»^^- ArsI ■^^Ly-T.-n^-ms-Ty^'^yT.-^n 

(C*5V^Tt>. ArsI ;?)^'it-ri/>'»^l-R^^-r^^^*^Wl-^^'> ^<^«S^^ ^ 

~> y 'fw^^tm^^ nfco 

[0 0 17] 

ArsI (oit.=yy^y^^mz.ti-t^¥M-^mi'^^fMz.^^^^ om%y^)\^ 
(Dn'7y^^mi\^t.^^. HR/cHG (D>hD-;i/^^^-) \z^^^x\t.% 

^y^Mzn^y^t)^-^K^>^^'^^ (CV) 39.8T$.ofcc HR/A+ ("fe 
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(Dmm\-t'\^^<^ z'iim^^n^M.z msn.i-^h-ot^' z.(D^^^\-t. 
Arsi (D^.zyyBy9)i^mmt:^^^^'^^^*^^^^^^^^^-^^^ 

^tMh. ArsI (D^.^^ uyyy!f^)i^f^^^yyBy9J)^(^mmz\mmm^ 

p j^-r ^ X A (»^=c T V ^ ^ # ^ e> ti § o 
[0 0 18] 

(D-e^^o ^(Diii-tf-ri/>v>^^^^i*<^^-«^t-^ Arsi ^y>^^I>;^^l^^- 
=f-(Dmm)immi''r^^ii^^<^t.f}^'^'^^t.^^^^'^'' ^rsi 

[0 0 19] 

m PL ^Sit-r b ;^3' □ (CMV) y n ^ - ^^ffl T ^ - i: ^^'T # ^ 70^\ 

^(j5^j|-^^-t.^|.^^trJ:^)(-bT, 5' ±^<i:3' T^JC ArsI ^T>5^ 

fj:<, ArsI ;0^^ia-y--ri/>i/>^^?4^=^^^^l^^^^ ArsI ^ 5' UUhZ' T 
^t--k>X(?5^^T«A-r-5)Mi^.5' ±r«^i3' T&1tcOjt^(CCD^ArsI 
^ S AT § ® ^» *^ 0J lEffl T ^ § o 
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[0 0 2 0] 

^^h\zU^Xh^o. 
[0 0 2 1] 

m-x\-mmx^-ox. m\zm'^-^n^-h(Dx\t.u^^. ^ut, 

It t> ® tEffl 1^ $> ^ = ^?iJ «\ S 5f5-r ^ ^IfflflST'cJ: b , 

ArsI ^<g-tf'j7-r;i/X^^^-lcJ:0^*ilfK^S^'^-ifn-M^^-*^'-'^ 

-\z^r>^^m.&=f'^mxr^ z. tx. ^^mzmxm^^^mmr^mm 
mMmmt^^^z^^^x. Arsi ^^ts^-i jv^^^ ^-^m^^xm-^^'Mx 

[0 0 2 2] 

2':D(D-(y7.u-^-^z^'oxm^nrzmxm^f-\t^-^:^>'3ym^t'^ 

3' -USm^cDEcoRV- EcoRV |lrJt^-f>>^l/-:^='-'^«^^^^^'^'^^-^'^ 
Do 



-8- 



[0 0 2 3] 

^).p_jp^/7^--rfe§ pHR/cHG (Dm'V$>^o pHR/cHG Jitf-f h^:^?'^^ 
;l.;^m^7°n^:-3^-l^J^-^TiK»]$n^ HygEGFP I/7j^-^-^^/uT43 
D . 3' -U3 M^(C*3l.^T 79 ^mt^Xmi^Xl^^^ (V) o ^^-^ tTP^^i. pHR/cHG 

^Enfi<>xi/-:$^-(^ifAM^^t-o ^tz. pmmt phr/h-js, phr/a 

i:mSi^L.Tf^Mbfc cHS4 ^ >X cHS4 
[0 0 2 4]. 

;i(Dmmz^V. nA^ntc ArsI Jii^te^OF^^t- S' -long terminal 

repeat (LTR)t3=il£-$n> ^mcJ^DS '^3' -U3 ArsI 1/4^ 

h^^'nO^)V7.(Cm)y°n^-^-t.^(Dmmyt<Z^^ HygEGFP ;(?^e>/i 
;5>t>OT^§o4^U^^ — tfM#ftS^& (PGR) (C J: ^ 5 ' -LTR (DJi^i J: (Q . 

ArsUie)^< 5' -U3M^{-^tf-^nTV^§C<i:;^>^^$n 

fc (02)o 02i:i43i/iT, 3' -mmm.^\z.mA-^nrc krsiu. mm^o^m 
\z 5' -U3 mmzzi if-$nfc= i/>5^'>-r ;u:^^SAbfc hl-6o 

^^;^l/_^_;^j:L.jc^^j-^^,^^n^LTRCDA€$«*3j:^0.7kb-l:^i9, 
— ^, M»<^ ArsI 1.3kb-e^-prco 
[0 0 2 5] 

HR/A+i: wh-(D^^i^-^^^-itu>hu-)i^^^-Wcm tmM 

;^^'^>/3 >i^^-#b/j:t/i^<h^^bTV^§ (^l)o cHS4 ^>7^l/-^- 
;|rLTRcDU3mi^-^#A-r^i:'^-f;l^7.©^^7i>^^«^>b. 5' -LTR ^-CT) cHS4 



-9 - 



[0 0 2 6] 



/v* >7 >t7 __ 


Jtj /J — /"TTT/mT^ 


HR/cHG 


1.5 X 10^ 


HR/A+ 


1.1 X 10^ 


HR/A- 


1.1 X 10^ 


HR/H+ 


3.9 X 10^ 


HR/H- 


6.6 X 10'' 



[0 0 2 7] 

it-r ix>>^>i>'^«©y>;/-fe-r(Dfc6^)ic, hl-go mmzu>^^^ 

^7^-^#Abfco HR/cHG, HR/A+XJtHR/A-(7)l/>^'^-r;l'X^ii7i$7-t-^ 

TtSSM (Enhanced green fluorescence protein : EGFP) (D^M^Z-D^^X 

V^m^^VifCo ^©^l3|fflJ3S^A-r^/n-7'1'S»^^#ffiTTig^L. EGFP 

(Dmrnz-Di^^x^mmztmiytztz.^. hl-go mi::oviTfiS!ii--ri/> 

[0 0 2 8] 

EGFP (^f^ii®^7t%fe-fe;i/V — (fluorescence activated cell 
sorter :FACS) j^tff^ff -pfctX h^!^^ 3 l^l^-Tc A-< ^^n-^^ ->> 

WScDJPK^I^brc HL-60 4®rfl31#^b, ^'PT-f v>75:b-eig 

ui.xmm^nrcmm^f^-t. /n-t ^'p-t^ '»i^*i^(c4ot'-t^-s© egfp 
^mom^t^^ EGFPi^'ftmcz)/N°— t>T— (04) ^i^^^^m m 

5) l3J:<9^-ro 
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[0 0 2 9] 

HL-60m(;:*5t^^T, HR/cHG (mfl) i HR/A+ (SH^) fi5lt<D EGFP 
ij^i, /\-1'^^D-7^i/>^Pt^bTTOcM^>b^ii;j6, EGFP liFti«Oi'J 
^t^i^^^^^M (MFD ;\-r^^DT-r v>T3lifebfc^^J^F^^©^J:-^ 
30%^TMi>bfc (gI4, 0 5)o b/O^b, HR/A- (MM) S^feCD EGFP 
^tlT^yii-rSBra^^lCt^fcoT^tit^nfc (1114, 121 5)o ArsI i}^:i(D^o 

!,:.TX>/\>-tl— i:y°P^-^5^-^^ffiSf^ffl^P-i.#b^ HeLa «^c43ViT^ 
[0 0 3 0] 

(ArsI h cYiSi ^ >7.u-^-(Dm.-^-( uyiy>^'mti(Ditm 

ArsI t cHS4 (T^irLit-Y l/>-»^tg:^^H:gi-r^fc86{C, ^□--'^'^X 
Olia.^'y^ (moloney-murine leukemia virus : MoMLV) ^^^ — ^^^ 
yXU-^-m^'^^' -U3-\ifAbrc= RCV/A+iiRCV/A-^i, ArsI ^ 
-{l>y^^fS]<h7>9^-fe>7.:^fS]T-'a-t: MoMLV ^^^-T^^o Sfc. RCV/H+ 
^ RCV/H-^1, cHS4 ^y7.U-^-^^>7.^\^t7>^'^y7.yj\^-rr^t^ 
MoMLV ^^iS^-Tab-So T^cC^D, RCV/HG >X l/-^-^'a'^i^=Ct'^^ MoMLV 

[0 0 3 1] 

m6\Z. ArsI <hcHS4 (Z^talt'l' l/>v'>^tg^«^tl:K^^"^- MoMLV ^^^7^$^ 
- (RCV) ^ HL-60 mmizmXVtCo ArsI X« cHS4 ^^/uTV^^ RCV ^ HL-60 
lC»Ab. ^bTEGFP%ig^^fi3K)tC^X^-bfco llI6^t/\^ ^^nT-r-> 
>^|5^^bT 143iiFB^^^©EGFP^^MCDt:;^ b^^-^AT^oT. HI 6 tC4ot/iT> 

7c, E17JtEGFP%ii(Z)^B#^'fb*^t"o 
[0 0 3 2] 

ArsI <h cHS4 5' -U3^=it:-b, |I^3A^fc^^fe^ >^ b 

^J-«ofCo >Xl/-^-CDW DMLt;i*5ViT RCV ^^^-^ HL-60 m 
(C2»Ab, ^n^.t::*3ttSEGFP(D%^^3^&J^bfc„ >7; l/-^-;^cJ:bcD:3 
>hD-;l/^i^^- (RCV/HG) (m) t!)^"^© EGFP ©%5i^i> HIV M©^^^^ 
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(04. 0 7).o RCV/A+ feSfc-ti--f ]/>hT$)orc:;?)^\ RCV/A- 

cHS4^^^^^- (RCV/H+, RCV/H-) JC*5V^T t^lS^^n. cHS4 (Dia-lt-r 1/ 
yzy>^mt}\tRl-&Q IfflSatCiStj-^ ArsI (hil^T^o fdo 
[0 0 3 3] 

(HL-60 MtC*3tt54^S^->3 >^i^lC^T§ ARS 

)!k\Z. ^J^v'S/ay^imi'^-r^ ArsI ©^^^^^bfCo ^ >7. W-^-f- 

,««ic*5V^Tfig7^d:ts#J^^^cT^^febn?^j:v^;0^e>-e^^o hl-6o 

HR/cHG, HR/A+Xt^HR/A-{Cd;oT?i^Ktemb. /N^ //DT-f >'>»'l4lffllS^ 
^D->^jl*^b, EGFP^^^^^bfCo 0 8Ji. jt^K^^ALfc HL-60 Iffl 

[0 0 3 4] 

HR/cHGi5^D->Wi^^^3^S (MFl) 9. 6 30. 1 ^T^bb, « 
(CV) Ji39.8T$.ofc (08). S|V^fc;i<htC, HR/A+tHR/A-(Z)i>D- 
>fiM#<h fem-CD^Ji^^b^Co HR/A+^ D->« HR/A-J; 0 ^fe J: D^-Kl 
fj:%?i^^b, ^n^n(D^m\^M (CV) «8.3 ^ 23.3-tr$)ofc (H8)o 

[0 0 3 5] 
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SEQUENCE LISTING 
<110> President of Kyoto University 
<120> A method to protect silencing of a transgene 
<130> U2002P299 
<160> 1 
<210> 1 
<211> 575 
<212> DNA 

<213> Sea urchin arylsul f atase gene 
<400> 1 

gggagcagaa cccctgtaag ctcaggggtt tttaggcgtt taattacggt cagatgagca 60 
atttttgata ccttaatttg ttgtgacact ggtagttaac tattcattct ttcttgctct 120 
cttgctttct atttctcttt aaaatgcttt tccaaaagaa tggggggggg gggctggacg 180 
ctcccgaacc ccgacgttcc gcgggccctg acatgtaagc atctcaagaa gcatatttct 240 
tgcctggctg ttaatttaca aacgcataaa aaaaatataa tttactaaag aatgaggaaa 300 
aatctcggga agttatgtaa tttcagcatt atgtgtaaac caccgttatg gaataagaaa 360 
taaaccacat ttcaatttat ttcccccgag cccccctccc cgatcaatac gccagtgccc 420 
cgccccgccc gcctcccgat ctacactttg ttggcggaaa aaatcgcaac tgatctcccc 480 
tacctttctt ctttctcttt cccttgctct cctcttaccc tttcccttcc ccacccttct 540 
ccacaacttg ttggcgggat tacctgcaaa ttatc 575 
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m ^ m m 

jie^cD^A:^^. 

6. >>-r;ux-^^^-^ffl^^Tjie^#A^ff;^j:-5iit^4^m<fr^. 

m 5 isife(75jtl5^®2*A;^^o 

7. mt^^y-ovT.^^ ^-:^^\yy^o^ ^-x<''i-^ ^^^y^ ^^^^ 
9 (7)it-t'i/>->>^'^iHiM"r^fc«e)i::. TU;^:^;^7T^— 
T^CD^fSlT^A^nrVi^, Bf*JS9 7^=j:t.^L.lt^Jll 1 OV^Tn/i?^— :)®if 
13. »Aite^(^-y--l' U>->>ii^^0M-r?);^cse)(::. ^S^SAite^^» 
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^^mti^x. mxmi^f-tmz. '^-7U;i/x;i/7 7^-iifi^(^'f 
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